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UROPEAN FOULBROOD is a disease of the 

brood of bees which has caused great losses to 
American beekeepers. It was first recognized as a 
distinct disease in the United States by New York 
beekeepers in 1894, but it has probably been present 
in the United States for a long time. 

It is important that the beekeeper know whether 
European or American foulbrood is in his apiary, for 
the two do not respond to the same treatment. In 
European foulbrood control the most important step 
is to prevent the entrance of the disease by keeping 
all colonies strong and by. having all stock resistant 
to the disease. This can be done successfully even 
though the disease is in the neighborhood. 

In case, through failure to take all precautions, 
the disease does enter, there are certain practices by 
which the disease can be readily eliminated, but all 
of these must be used with care. , 

The facts about the disease on which the pre- 
ventive and remedial measures are based are dis- 
cussed in this bulletin. 
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DIFFICULTIES OF CONTROL. 


| ero em FOULBROOD has caused much trouble in treat- 
ment and causes more anxiety among beekeepers than does 
American foulbrood. It is recognized generally that European foul- 
brood requires less drastic methods than does American foulbrood, 
but seemingly one cannot always be so sure of the efficacy of the 
treatment, and it is often said by beekeepers that European foul- 
brood “ does not fight fair.” The difficulty seems to lie in the fact 
that the course of the disease in the colony has not been sufficiently 
studied and the features of treatment have not been adequately 
analyzed. It is not enough simply to know the name of the organ- 
ism which causes the disease, but it is essential to know the habits of 
the germ in the colony. 

European foulbrood was first recognized in New York State in 
1894, and previous to that time no adequate differentiation had been 
made between this disease and American foulbrood. Various writers, 
especially those in Europe, had recorded two types of brood diseases 
and had differentiated them sufficiently to call one mild and the other 
virulent. Careful observations of beekeepers, as well as bacteriologi- 
cal investigations, have shown that the two diseases are entirely dis- 
tinct, that one does not change to the other, and that in treatment 
they behave differently. 

Now that the symptoms of the two diseases have been carefully 
studied, one can examine the earlier literature and find indications 
that European foulbrood was rather widespread in the United States 
before it was recognized as a distinct disease. At any rate it appears 
certain that all the European foulbrood in the country did not 
spread from the first recognized outbreak in New York State. New 
York beekeepers with justice objected to the name “ New York bee 
disease ” which was at one time applied to the disease. 


NAME OF THE DISEASE. 


When American beekeepers first differentiated this disease the 


name “black brood” was generally applied to it. When the investi- 
57300°—18—Ball. 975 3 
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gation of bee-disease control was inaugurated by the Bureau of Ento- 
mology it was recognized that this name was not well chosen, for 
black is not the predominating color of the dead larve. If any color 
designation were to be used, yellow would be best, but color is not a 
safe guide, as this is a variable symptom. Any descriptive name 
seemed unsafe for a disease with such variable manifestations, and 
the author therefore proposed that the name be changed. After con- 
sultation with beekeepers and apiary inspectors it was decided to 
adopt the name European foulbrood. This was first used in a cir- 
cular? of the Bureau of Entomology and the name has been gener- 
ally accepted by beekeepers throughout the country. The adjective 
“European” was chosen because it appeared that this disease had 
first been subjected to bacteriological investigation by European in- 
vestigators, while the other disease, American foulbrood, had not 
been investigated carefully until such work was undertaken in Amer- 
ica. The names obviously are not intended to convey the idea that 
the diseases originated one in AMerica and the other in Europe, for 
the honeybee is not native to America. The names were chosen 
simply that beekeepers might have names which could be used with 
safety, and which-would not lead to confusion by being descriptive. 


SYMPTOMS. 


The beekeeper should know whether he has to deal with American 
or European foulbrood, for they do not respond to the same treat- 
ment. The symptoms of European foulbrood are simply the out- 
ward manifestations of the disease, being chiefly the appearance of 
the larve after death. The symptoms are therefore variable. The 
most accurate method of diagnosis is by bacteriological examination, 
but this is, of course, not possible in apiary practice. In cases of 
doubt samples should be sent to the Bureau of Entomology for 
diagnosis.” 

In regions where both diseases occur, beekeepers at times experi- 
ence difficulty in differentiating them, due chiefly to insufficient ob- 
servation of the symptoms. If European foulbrood appears in an 
apiary in the spring, and if American foulbrood is then observed 
later, the beekeeper may erroneously conclude that both types are 


1Phillips, E. F. The broed diseases of bees. U. S. Dept. Agr. Bur. Ent. Cire. 79. 
5 p. 1906. 

2If dead brood is observed and the beekeeper is not able to diagnose it with accuracy, 
samples may be sent the Bureau of Entomology for examination. A piece of comb con- 
taining dead larve about 4 by 5 inches should be cut out and mailed in a heavy paste- 
board or wooden box. Tin boxes should never be used, as the brood usually molds in 
transit, making examination impossible. The sample should not be wrapped before 
being placed in the box. A suitable box for sending samples will be mailed on request. 

It is not possible to diagnose from empty combs, and no honey should be included in 
the sample, as it is valueless in diagnosis and will probably spoil the sample as well as 
other mail matter. The name of the sender must always appear on the package, and 
any available data should be sent in a letter. Never inclose a letter in the box with 
the sample. 
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manifestations of one disease, or that European foulbrood changes 
to American foulbrood. Such is not the case. It is therefore essen- 
tial that the symptoms be studied with great care, since to treat 
American foulbrood by methods applicable only to European foul- 
brood will result in the spread rather than in the eradication of the 
disease. 

(1) Age of larve affectea—KEuropean foulbrood usually attacks 
the larva at an early stage of its development, while it is still curled 
up at the base of the cell (fig. 1, R). At the time of the first mani- 
festation of disease the larva is about three days old, from the 
hatching of the egg. A very small percentage of larve die after 


Fic. 1.—Portion of comb, showing effect of European foulbrood upon the larve: A, J, K, 
normal sealed cells; B, C, D, E, G, I, L, M, P, Q, larve affected by disease; R, normal 
larva at age attacked by disease; F, H, N, O, dried-down larve or scales. 


capping, but sometimes quite young larve are attacked (fig. 1, E, M). 
Sunken and perforated cappings, which are such common symptoms 
of American foulbrood, are sometimes seen in colonies suffering with 
European foulbrood. 

(2) Early symptoms.—The earliest indications of the disease are 
a slight yellow or gray discoloration and the uneasy movement of 
the larva in the cell. The larva loses its well-rounded, opaque ap- 
pearance and becomes slightly translucent, so that the trachee may 
become prominent (fig. 1, B), giving the larva a clearly segmented 
appearance. 

(3) Position of larve.—The larva may be flattened against the 
base of the cell, may turn so that the two ends are to the rear of the 
cell (fig. 1, P), or may fall away from the base (fig. 1, E,G,L). The 
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position of the larva is one of the best means of differentiating 
American foulbrood and European foulbrood. In American foul- 
brood the larve almost without exception are found on the lower 
side wall, while in European foulbrood they may be there, or at the 
base of the cell, or on any of the side walls, even the upper one. 

(4) Color.—As the decay proceeds the color changes to a decided 
yellow or gray and the translucency is lost (fig. 1,Q, H). When the 
disease first appears in a region the yellow color of the decaying 
larvee seems more constant than later, due probably to the fact that 
as the disease spreads the germ causing the disease is accompanied 
by other organisms. The yellow color may be taken as the chief 
characteristic of the disease. The dead larva appears as a moist, 
somewhat collapsed mass, giving the appearance of being melted. 

(5) Seale.—When the remains have become almost dry (fig. 1, C), 
the trachez sometimes become conspicuous again, this time by re- 
taining their shape, while the rest of the body content dries around 
them. Finally all that is left of the larva is a yellow or grayish- 
brown scale against the base of the cell (fig. 1, F, H), or a shapeless 
mass on one of the side walls if the larva did not retain its normal 
position before death (fig. 1, N,O). Very few scales are black. 

(6) Adhesion to cell.—At no time during the decay does the larva 
adhere to the wax closely, but is easily removed, and the bees carry 
out a great many of them in their efforts to clean house. 

(7) Usual lack of ropiness.—A slight ropiness is sometimes ob- 
served in the decaying larve. This is not, however, at all like the 
fine ropiness observed in larve dead of American foulbrood, but the 
decaying mass behaves more like an old rubber band which has lost 
its elasticity and which breaks when stretched. 

(8) Odor.—There is usually little odor in European foulbrood, but 
sometimes a sour odor is present which reminds one of yeast fermen- 
tation. This odor is quite constant in some regions and seems to 
come from the decay due to organisms other than the one which 
causes European foulbrood. 

(9) Sex—A symptom of the greatest importance is the fact that 
the disease attacks drone and queen larvze’ nearly as quickly as those 
of the workers. 

(10) Epidemic character—tIn regions where the disease occurs a 
considerably larger percentage of colonies is affected than is usual 
for American foutbrood. However, not many colonies die of Euro- 
pean foulbrood, but the chief trouble is that weakened colonies suc- 
cumb during winter unless well cared for. The disease spreads at 


1The tendency of this disease to attack queen larve is a serious drawback in treat- 
ment. Frequertly the bees of a diseased colony attempt to supersede their queen, but 
the larve in the queen cells often die, leaving the colony hopelessly queenless. The 
colony is thus depleted rapidly. 
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times with startling rapidity, much more rapidly than American 
foulbrood. 

(11) Variability—In all its symptoms European foulbrood is 
more variable than is American foulbrood. Color is perhaps the 
most constant symptom. 


BASIS OF TREATMENT. 


The confusion in the treatment of the disease is due to a failure to 
analyze the factors forming the basis of treatment. Various treat- 
ments have been described in the beekeeping journals as distinct 
when they were simply modifications of the same treatment. 

(1) European foulbrood is a disease of weak colonies. While at 
times one may observe larvee dead of this disease in strong colonies, 
usually they are removed before the disease can do much harm. It 
should be pointed out, further, that it is the colony which is failing 
to increase in strength in the spring which is most seriously affected, 
for-a small colony which is rich in young and vigorous bees and 
which is increasing in strength is often able to overcome the disease. 
It is therefore a disease of weak rather than small colonies. 

(2) The disease is prevalent in the spring and early summer. 
While at times it is observed at other periods of the year, this is not 
usual. Samples of European foulbrood have been received by the 
Bureau of Entomology in every month of the year, but, as will be 
seen from Table I, they are far more commonly received in the early 
part of the active season. These samples are listed according to the 
date of receipt at the bureau laboratory. The highest number is re- 
ceived in June and the average date for the removal of these samples 
from the hives is probably a few days previous to June 15, perhaps 
June 10. The earliest samples received are regularly those from 
California, where the season opens early. There is a sudden increase 
in May and June and almost as rapid a decline later. The few sam- 
ples received from October to April may be largely disregarded, as 
they are almost without exception dried material of unknown age. 


Taste I.—Distribution of European foulbrood by months, including all posi- 
tively diagnosed samples received by the Bureau of Entomology from 1906 
to December, 1917. 











Total Califor- New 
Month. number.| nia. York 
| \- 
January........ 3 0 | 0 
February. 4 3 0 
ees 7 Bh iodo) 
BIR e ek Aes oe oodc hi iWhnc va bwdaca da colbanuscasbcdcw beau Js ne'eab tel ase 

y 180 24 23 
334 30 50 
240 20 41 
164 9 20 
98 8 8 
17 1 3 
7 3 1 
2 1 0 


































ns | es 


sad 5 andl al 


sie. dames 









8 FARMERS’ BULLETIN 975. 


(3) The disease disappears later in the summer unless the colony 
has become so badly weakened that it can not remove the dead larve. 
Such weakened colonies usually die in winter or in a time of dearth. 
Colonies do not as a rule die as a direct result of European foul- 
brood. There may still remain some dead larve in the combs, show- 
ing that the bees have not been able to remove all of them, but in any 
but the worst cases even these disappear. If conditions which com- 
monly prevail in early summer again appear there may be a recur- 
rence of the disease the same season. 

(4) This disappearance of the disease usually accompanies the 
beginning of the honey flow. At this time, unless the colony has 
already reached maximum strength, there is a rapid increase in 
brood rearing and the colony increases in strength, bringing about 
conditions unfavorable for the development of the disease. If the 
honey flow fails, the disease may continue and under such condi- 
tions is at its worst. It should be noted that in regions where the 
early honey flows are uncertain or usually lacking European foul- 
brood has done the most damage, for in years of failure the disease 
spreads with such rapidity that the entire region becomes badly 
infected. European foulbrood is rarely observed in regions where 
an early honey flow is certain. 

(5) The earliest brood of the year usually escapes with little loss. 
This important fact has been overlooked in previous discussions of 
this disease, but it is evident from Table I. The scarcity of Euro- 
pean foulbrood in the early spring was mentioned in the earliest 
accounts of its prevalence in New York. This in all probability is 
due to the fact that the colonies have been able to remove most of 
the disease during the previous summer and there has been left only 
a little of the infecting material. 

(6) Some bees resist the disease more successfully than others. It 
has been found through the experience of beekeepers generally that 
the three-banded Italian bees are best for this purpose. These bees 
have a further advantage in that they give excellent results in all 
lines of beekeeping activity, and it is therefore safe to recommend 
them as the best. This does not at all indicate that other races of 
bees would not give as good results, as far as European foulbrood 
control is concerned, but that it is easier to get good three-banded 
Italian than good bees of any other race. The resistance appears to 
be either a form of immunity or a greater ability to remove the dead 
larve completely. 

(7) European foulbrood is an infectious disease. This was clearly 
shown by the experience of beekeepers before the disease was investi- 
gated from a bacteriological standpoint, and these investigations have 
supported the observations of the beekeeper. The bacteriological 
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work has shown, further, that the disease is caused by an organism + 
which has never been found in any other brood disease of bees. The 
cause of the disease is, therefore, a specific organism, and the disease 
is entirely distinct from American foulbrood. This is an important 
point, for there has in the past been considerable confusion in that 
a few beekeepers have claimed that one disease changes to the other. 
It should be made clear that this supposition is not supported by 
any careful observation in the apiary, and that it was recognized 
generally by beekeepers before the bacteriological investigations 
were made that the diseases were distinct. 

(8) The organism causing European foulbrood does not seem from 
observations in the apiary to be so difficult to eradicate as does the 
one causing American foulbrood. This is partially confirmed by the 
bacteriological observations also. 

(9) When a bee larva dies of European foulbrood the decaying 
mass does not adhere closely to the cell wall at any time in the decay 
or when it has dried down to a scale in the back or on the side walls of 
the cell. Dead larve may therefore be removed easily by the bees 
if conditions are favorable for this cleaning. 

(10) The bees are able under suitable conditions of colony strength 
and resistance to clean the cells so thoroughly that when future larve 
are reared in these cells the disease is not contracted. 

(11) The method of spread of the disease is not well known, al- 
though there is some evidence that the infection is carried chiefly by 
nurse bees. It has been observed that under some cireurstances it may 
be transmitted through feeding, but the experience of beekeepers indi- 
cates that contaminated honey is not the common means of carrying 
the disease. It is well known that honey from infected colonies may 
be given to healthy colonies with entire safety provided the healthy 
colonies are in such condition that they are able to resist the disease. 
It is therefore not necessary to disinfect the honey from colonies 
having European foulbrood, as is the case with that from colonies 
suffering from American foulbrood. 

(12) It has not been found necessary to disinfect hives, combs, or 
frames from diseased colonies. This does not indicate that the germ 
causing the disease is absent from such material, but that if present 
it does not do any damage. 

(13) While the disease spreads with great rapidity at times, it 
does not seem to be so malignant as is American foulbrood, since 
many eolonies exposed to infection fail to contract the disease. 

These facts concerning the disease have been discovered in the 
apiary rather than in the laboratory. The facts are supported by 
repeated observations, and while the records of observation are not as 
accurately made as are those of the laboratory the correctness of most 


1 Bacillus pluton. 
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of the facts is attested by the experience of hundreds of beekeepers. 
In certain cases the findings have been corroborated by bacterio- 
logical investigation.1_ The methods of treatment have also all been 
devised in the apiary. 

The difficulty in drawing conclusions from practical observations 
is that too often beekeepers fail to show the ways in which their ex- 
perience differs from that of others or in what manner the same 
principles have been applied in a slightly different manner. 


PREVENTIVE MEASURES. 


In keeping European foulbrood under control it is far more im- 
portant to prevent the disease from getting a foothold in a colony 
than it is to eradicate the disease afterward. 

This is not true of American foulbrood, for reliable and practicable 
preventive measures have not been found for that disease. 

(1) The use of resistant stock is of the greatest importance, other- 
wise there is no hope of warding off the disease when it enters a re- 
gion or of eradicating it from the apiary after it is once introduced. 
The use of strong, vigorous Italian stock is best from the standpoint 
of honey-production, and every beekeeper should therefore see that 
his apiary is provided with such queens even before European foul- 
brood appears in the immediate neighborhood or inthe apiary. When 
the disease is absent it is quite permissible for the beekeeper to save 
any mismated queens which show themselves to be good, but when 
European foulbrood is near by this course is unsafe, and in no case 
should a mismated queen be used as breeding stock. The purity of 
mating of queens then becomes a matter of first importance and this 
entails more work than is necessary in the ordinary practices of the 
apiary. 

It is not enough simply that queens be pure bred and purely mated, 
however, for it often occurs that a queen will be poor from other 
causes. Whenever a queen shows signs of failing it is good bee- 
keeping to replace her with a good queen. When European foul- 
brood is present this becomes far more important. 

Not all Italian stock is equally resistant to European foulbrood, and 
when the disease is nearby it becomes important that the beekeeper 
find out which stock is best. Not all queens sold as Italians are pure 
bred. By far the best plan is to buy a few untested Italian queens 
from each of several queen breeders and after these have been under 
observation for a short time the beekeeper will be able to choose 
from the lot those best suited for breeding purposes. It is not so 
good a practice to buy a breeding queen, for such queens do not ship 


1 Bacteriological studies have been useful in practical beekeeping in analyzing observa- 
tions, serving to guide the observations of beekeepers in correct lines. They have been 
especially important in devising methods of laboratory diagnosis, so that it is possible 
to obtain definite knowledge of the presence of disease. 
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so well in the mails, and even.a breeding queen of the most resistant 
stock might allow her colony to become infected simply because she 
had been so injured in the mails that she could not keep up egg- 
laying properly. The buying of untested queens is to be advised at 
all times, for until more accurate work in breeding is done the indi- 
vidual beekeeper can choose breeding stock as well as most. breeders. 

It would be possible to recommend certain stock as the best were 

it not for the fact that the stock of the various queen breeders is not 
constant. The stock which in one year makes the best showing possi- 
bly can not be duplicated by the queen breeders the next year. The 
best course therefore is for each beekeeper, or possibly a group of 
beekeepers, to try out several strains of Italian bees to find which is 
best. Having done this, they can continue to breed from the best 
stock obtained, and they can do as well by that means as they can if 
they continue to buy queens from the queen breeders. 
_ (2) Strength of colony is fully as important as resistant stock. 
Unfortunately too many beekeepers fail to provide conditions neces- 
sary to the bees in order that the colonies may be at the proper 
strength in time to combat European foulbrood successfully. It is 
good beekeeping to have all colonies strong, and nothing leads to 
large honey crops as does this factor, yet throughout the country 
there are thousands of beekeepers who annually fail to get half the 
crop through failure to have strong colonies at the right time. When 
the honey-flow comes early in the season, as is the case throughout 
most of the United States, it is important that every colony be at 
maximum strength early in the spring. Since European foulbrood 
appears in the spring and early summer, good beekeeping practice 
again coincides with the requirements for preventing the ravages 
of this disease. 

One difficulty arises from the fact that there is no standard for 
strength of colony and what one beekeeper considers a strong colony 
may be considered weak by another and better beekeeper. At the 
opening of the honey-flow every colony from which a full crop is to 
be expected should be strong enough to have 10 full combs of 
Langstroth size filled with brood. Of course this brood may be in a 
larger number of combs, since the bees usually store some honey at 
the top of each comb, but it is easy to estimate the brood in terms 
of full combs. If now we accept the same standard for the desired 
strength of colony for the purpose of resisting European foulbrood, 
we will have a condition under which (assuming resistant stock) this 
disease will never get a start in any colony in the apiary. It is of 
course recognized that such a standard is seldom realized before or 
at the beginning of the honey-flow, and this fact is the reason for 
the loss of so much honey as well as the full explanation of the ray- 
ages of European foulbrood in so many places. It is suggested that 
each beekeeper in a region where European foulbrood exists ask 
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himself whether his colonies are actually in as good condition at the 
opening of the year as he has supposed and that he find out how 
strong the colonies may be made by providing the best of conditions 
for the development of the colony population. A beekeeper whose 
colonies do not measure up to this standard should not condemn the 
standard until he assures himself that it is entirely impossible, under 
his conditions, to reach it. 

Obviously the proper wintering of bees becomes a matter of the 
highest importance in regions where European foulbrood is found. 
Those who fail to practice good wintering are the ones who first 
lose so many colonies that they become discouraged and give up bee- 
keeping, while those whose wintering has been better are able to 
treat the disease although their standard of colony strength may not 
be high enough entirely to ward it off. 

As was pointed out earlier, the first brood of the year usually 
escapes with little loss. If proper conditions are provided for winter, 
either in the cellar or outdoors, brood-rearing is delayed, whereas in 
poor wintering brood-rearing may begin during the coldest period 
of the winter... If then brood-rearing is delayed by protection, it 
will begin as a reaction to incoming nectar and pollen. The vitality 
of the bees has not been destroyed by unseasonable brood-rearing 
and the colony can rear large quantities of brood from the very 
beginning. This can, of course, occur only when the colony has 
proper spring protection. The earliest brood will emerge without 
appreciable loss from disease, the colony is increased in strength at 
once, and its capacity for brood-rearing is great. Provided the stock 
is resistant, the colony is then able to ward off the disease. To 
bring about all the proper conditions with the least labor on the part 
of the beekeeper and the least waste of effort on the part of the bees, 
it is desirable to winter outdoor colonies in two hive-bodies, which 
has been recommended by this department for other reasons also. 

Good beekeeping, in so far as handling the bees is concerned, con- 
sists of providing conditions in the fall so that the colony is full of 
young, vigorous bees for winter; of providing conditions of protec- 
tion and good stores such that the bees are not depleted in numbers 
and vitality during the winter by excessive heat-production; of pro- 
viding plenty of stores, adequate room for breeding, and abundant 
protection during the period of heavy brood-rearing in spring; and 
of preventing reduction in the strength of the colony by swarming. 
All of these things, and there are no others of importance, pertain 
to keeping colonies strong. The beekeeper who provides conditions 
such that the bees can keep up their own strength will not only reap 
the honey-crop but he will escape the ravages of European foulbrood. 

To a large degree the failure of American beekeepers to get their 
colonies strong enough is due to the use of small hives that are in- 





1 The explanation is given in the publications of the Bureau of Entomology on wintering. 
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sufficiently protected during the winter and spring. The single- 
walled hive was first made as a means of reducing the cost. Such 
a hive is a good tool for the beekeeper but it is a poor home for the 
bees. When the 10-frame hive was found too large to be filled with 
bees in time for them to go into the supers as soon as the honey-flow 
opened, instead of protecting the hive the use of the 8-frame hive 
was commonly adopted. This hive is in rather general use through- 
out the United States, although fortunately it is now being replaced 
by the 10-frame hive in many localities. In order that the beekeeper 
may reduce his labor, it would be well to raise the standard of colony 
strength by providing better protection and more room for the bees. 
This will to a large degree eliminate the spring manipulations so 
often practiced, will get better crops, and will make European foul- 
brood a minor trouble of the apiary. 


REMEDIAL MEASURES. 


When strong colonies headed by vigorous queens of resistant stock 
are present, European foulbrood will usually make little if any head- 
way, yet from time to time there may appear cases which require 
treatment. The shaking treatment used for American foulbrood? 
is often advocated for European foulbrood and is recommended by 
many inspectors of apiaries. It was recommended in previeus pub- 
lications of this department, but later observations show that other 
methods are more reliable. If colonies are given young Italian 
queens at the time of shaking, results will usually be good, but unless 
this is done shaking is of little or no value. Some beekeepers prac- 
tice heavy feeding of either honey or sugar sirup when European 
foulbrood appears. This often gives good results, for it brings about 
the conditions which are advocated as preventive measures, although 
as applied it constitutes a remedial measure. The same amount of 
stores left with the colony the previous fall will usually do more 
good than heavy spring feeding as a means of disease control. 

The remedial measures here described should be used only to re- 
move the disease if # enters the apiary. Preventive measures should 
then be employed to avoid a recurrence of the disease. 

(1) The dead larve are easily removed from the cells, and the re- 
medial treatment serves to provide conditions such that these may 
be removed by the bees during a period when no new diseased ma- 
terial is appearing in the combs. Usually the queen is removed from 
the colony, and, since a queen whose colony becomes badly infected is 
rarely of any value, she is killed. In five or six days all queen cells 
are removed, so that the colony is hopelessly queenless. The workers 
do not clean out the diseased cells so rapidly unless they have a queen 





1For a description of this treatment the reader is referred to Farmers’ Bulletin 442, 
“The Treatment of Bee Diseases.” 
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or a queen cell. As soon as the dead larve are removed, which may 
be easily determined by examinations, the colony is given a young 
vigorous Italian queen of resistant stock. If only a few diseased 
cells are observed and if the colony is fairly populous the queen may 
simply be caged and released later when the dead brood is removed. 

The length of time necessary for the cleaning out of the dead larvee 
varies with the strength of the colony, and for weak colonies it may be 
necessary to wait until all brood has emerged before giving a young 
queen. This method should not be employed unless each colony has 
enough bees to sustain at least five combs full of brood. Some col- 
onies seem to clean out dead brood more rapidly than others of the 
same strength. If the honey-flow comes early it will usually be pos- 
sible to reduce the period of queenlessness to a few days. A bee- 
keeper may use the time necessary for cleaning up as an indication 
of the strength of his colonies, for if he finds a long time needed he 
may be sure that his colonies, for some reason, are not as prosperous 
as they should be. Hf it is certain that there will be no honey-flow 
until midsummer or later it is not so necessary, from the standpoint 
of good beekeeping, to have all colonies strong so early in the year, 
but it is surely an exceptional locality where there is nothing for the 
bees to get in early summer. 

Where the beekeeper is dependent on a late honey-flow it is often 
desirable to move the bees during the early part of the season to some 
place where nectar may be obtained. This will often be easier and 
less expensive than treating the colonies. For example, the author 
was shown a location in the west where European foulbrood caused 
great annoyance during the spring, while apiaries not many miles 
away were able to get enough nectar to ward off the disease and at 
the same time to give the beekeeper enough profit to justify the ex- 
pense and time of moving. In such a case preventive measures are 
cheaper and better than the remedial measures here described. Apiary 
inspectors should exercise judgment in such cases and permit the 
moving of colonies to such places, provided they are sure that due 
precautions will be taken. No precautions need be demanded if the 
new location is already infected. 
1 This method of treatment was described in its essentials in 1905, in an article 
published in a periodical devoted to beekeeping. The writer of that article advised 
that the colony be left queenless for three days after all drone-brood has emerged, thus 
making a queenless period of 27 days. Later other beekeepers tried shorter periods 
with success. It should be remembered that the apiaries belonging to the writer of the 
article referred to were located in the buckwheat region of New York, and that he used 
2 small hive, and on account of these conditions it may be safely assumed that at the time 
when European foulbrood attacks colonies his colonies were unusually weak. Those 
who have found a shorter time sufficient have been located in regions where the colony 
strength may be developed earlier because of earlier honey-flows, or perhaps in some cases 
these beekeepers wintered better, so that in the spring their colonies were in better 
condition to resist the ravages of the disease. It would be quite possible to refer to 


apiaries where the wintering is good and where the spring care is sufficient to elimi- 
nate entirely the period of queenlessness. 
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CONTROL OF EUROPEAN FOULBROOD. 15 


The methods of requeening and rearing the queens are matters 
aside from the treatment of European foulbrood, but in many cases 
the directions have been obscured by including all such details. 
Usually it is easier to introduce a queencell of the proper age for the 
queen to emerge and mate by the time egg laying may again proceed 
safely in the colony. 

(2) A substitute for the treatment just described introduces no 
new principle. The colonies found to have European foulbrood are 
graded according to strength, and half or more of the stronger ones 
are shaken to dry extracting combs (not. comb foundation) at the 
same time that the old queens are killed and replaced by young, vig- 
orous stock. No colony too weak to have five frames of brood should 
be so treated. If there is no honey coming in, the combs may contain 
some honey, and it is immaterial whether or not it comes from a col- 
ony having European foulbrood. The removed brood is now stacked 
on the weaker diseased colonies so that they may be increased in 
strength. Just as soon as these have reached the degree of strength 
possessed by the first colonies shaken, they, too, may be shaken to 
drawn combs containing no brood, and the diseased brood is given to 
the remaining few diseased colonies. Usually by the time that the 
last colonies are ready for treatment it will be found that treatment 
is not necessary, for in many cases the dead brood will have been 
removed. If necessary, of course, every diseased colony may be 
treated, 

This substitution for the more usual method of treatment has cer- 
tain advantages. No colony is left queenless and, as a result, the total 
brood reared in the apiary is increased. No brood is wasted, and the 
colonies which receive the most of the combs containing diseased 
brood are usually made sufficiently strong to gather a good crop. 

(3) Another method which is much used is to place all the brood 
combs of the infected colony except one in the second hive body over 
a queen-excluder and to place the queen below with the one frame of 
brood and frames containing foundation or even drawn combs, Others 
prefer to put the queen and one frame of brood above. Of course 
only good Italian queens should be used. 

It is interesting to note that the methods used in the control of 
European foulbrood are exactly the same as are used in remedial 
methods for swarm control.!. Either the queen or the brood is re- 
moved or the queen and brood are separated within the hive. Such a 
similarity is probably of significance, but this at present is merely 
a matter of speculation. 


GOOD BEEKEEPING WILL ERADICATE THE DISEASE. 


It can not be emphasized too strongly that the practices of good 
beekeeping are those which result in the eradication of European 








Bulletin 503, ‘‘Comb Honey.” 





1See Farmers’ 
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foulbrood. It does not follow that because a beekeeper is troubled 
with European foulbrood he is a poor beekeeper, for he may have 
had good results before the disease appeared. With the entrance of 
the disease, however, he can change his system so as to overcome 
the trouble and he may do this with assurance that the changes are 
such as to result in good beekeeping. Unlike American foulbrood, 
the disease does not make it necessary that anything of value be de- 
stroyed by the beekeeper, and if the proper system of management 
for the particular locality can be found it will result, in most circum- 
stances, in larger crops than are usually obtained. 


PUBLICATIONS OF THE U. S. DEPARTMENT OF AGRICULTURE 
RELATING TO BEE CULTURE. 


AVAILABLE FOR FREE DISTRIBUTION BY THE DEPARTMENT. 


Honeybees: Wintering, Yields, Imports, and Exports of Honey. (Department 
Bulletin 325.) 

Treatment of Bee Diseases. (Farmers’ Bulletin 442.) 

Bees. (Farmers’ Bulletin 447.) 

Comb Honey. (Farmers’ Bulletin 503.) 

Honey and Its Uses in the Home. (Farmers’ Bulletin 655.) 

Outdoor Wintering of Bees. (Farmers’ Bulletin 695.) 

Transferring Bees to Modern Hives. (Farmers’ Bulletin 961.) 


FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, GOVERNMENT PRINTING 
OFFICE, WASHINGTON, D. C. 


Destruction of Germs of Infectious Bee Diseases by Heating. (Departinent 

3ulletin 92.) Price 5 cents. 

Temperature of Honeybee Cluster in Winter. (Department Bulletin 93.) Price 
5 cents. 

Temperature of Bee Colony. (Department Bulletin 96.) Price 5 cents. 

Sacbrood. (Department Bulletin 431.) Price, 10 cents. 

Rearing of Queen Bees. (Entomology Bulletin 55.) Price 

Report of Meeting of Inspectors of Apiaries, San Antonio, Tex., November 12, 
1906. (Entomology Bulletin 70.) Price 15 cents. 

Miscellaneous Papers on Apiculture. (Entomology Bulletin 75, 7 parts.) Price 
30 cents. 

Historical Notes on Causes of Bee Diseases. (Entomology Bulletin 98.) Price 
10 cents. 

Behavior of Honey Bee in Pollen Collecting. (Entomology Bulletin 121.) 
Price 5 cents. 

Anatomy of the Honey Bee. (Entomology Technical Series [Bulletin] 18.) 
Price 20 cents. 

Occurrence of Bee Diseases in United States, Preliminary Report (with List of 
Publications of Agricultural Department on Bee Diseases). (Entomology 
Circular 138.) Price 5 cents. 

Manipulation of Wax Scales of Honey Bee. (Entomology Circular 161.) Price 
5 cents. 

Porto Rican Beekeeping. (Porto Rico Agricultural Experiment Station Bulle- 
tin 15.) Price 5 cents. 

Hawaiian Honeys. (Hawaii Agricultural Experiment Station Bulletin 17.) 
Price 5 cents. 
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clover, injury by clover-flower midge, and protection............. 971 4, “ 
mR REN ooo), 9 LA a Si ca adic. o aswe awe He eeeed 969 11 
potato, treatment for fungous diseases...............-2-2-2---000- 953 6 
potatoes, preparation and selection for growing under irrigation. .. 953{ on 
purple vetch, harvesting, thrashing, cleaning, and yield.......... 967 9-11 
PRN EEDS MONIC oo oo cas ao widlaiois sinina,b. cae ood aSNL ANS Sede awl 973 23-24 
Seeding— 
barley, rate and methods................. Jecbesn id a Aleeaasie be 968 17-21 
fotermta, time and Yate. directions. . .......s6sc dees ia ceie cbse case's 965 9-10 
MONG DORNS. time Gnd MOUOd .. 25... scsi elbdies Side Sins Wald ow SE 969 6-7 
PANG; TAT GIG THEO, CITOCTAONG 6 55.5 5d. oa cjoc cine tece ced des iebe sss’ 965 9-10 
purple vetch, time and rate, various localities. .................. 967 6-7,8 
soy beans— 
Ne MRT Sait Bos. 0 nis 01616 8.0,0'.0:d nina lana HbR saw aN aces odie 973 29 
NMR ea ares 6.2165 sv Zino Maes macicn Ns \casp teenie 973 9-11 
Shallu— 
composition, comparison with corn.................-eeeeeeeeeeees 972 5 
See also Grain, sorghum. 
a feeding soy-bean meal, experiments.................---.---000- 973 21-22 
BUOCEITI DOEIOY,, GITOCIIONS 22 sis Festidc dle. ds casalaas sa sied secede 968 23 
Silage, corn and velvet-beans, analyses and comparisons.............- 962 20 
ERIE NTO oho ss se sivaisplbcleedécesiccousses nes 959 1-8 
See also Garden slug, spotted. 
Smothering crops, use of velvet beans. .................-... A carats ove 962 19 
Smut, barley, description and control...................-0-2eeeee eee 968 36-37 
en nCnCONROMNINONS = 7.2252 eee os et ese ee cces 958{ tan 
Soil— 
improvement— 
use of velvet beans, effects on crops..............----------+- 962 21-26 
PNRM PS ka elo ses es cates ensst ees aecsesostns 973 31-32 
inoculation— 
ROOTS ROS. 602th ccc Sediyae pec daw blot. dewewl beg woke dee. We 969 8 
BN AeA WORE UNS Sixt Fateh plea aik's, SSNs Sidw'ss 55s sors ojainiyoicis <ietniaia’en.e 967 7 
POP BOY DEAS, MANAGOMONLE. .... .... vbiisideiess oayistaioicin is rele sete 973 6-8 
preparation for potato growing under irrigation............--...-- 953 4-5 
RAEN RID GY WOU E scr 50:4 055,0.5.2'. «24d a bistdy Sable 2's ideals se ecarnee 973 28 
late) VERVOl MEADE, TOGUIPOIMNCNIB. «oo... 0 5:<.-:0\0j0.00:000 ev cciecscnccs oeelbkS 962 11 
Soja bean. See Soy bean. 
Sorghum— 
growing aa forage crops for hogs. ....-.. 22... suse s ew ceecs eckeee 951 9 
midge, description, habits, and control ....................-.---- 965 5-6 
Sorghums— 
grain— 
acreage and value, and increasing use.................-.----- 972 12-14 
growing in Texas, San Antonio district...............-..-..-- 965 1-12 
Mie ON TOD RE MUDCE NOOO vases 252 ccs 2 Sila eee cence 965 12 
South— 
MRM Sefer ee Sis d nS wb pl US Wie Tonle vidivlalwelacejelerazalaseaiara 956 3-4 
BWper Potato Cop; AMPOMANCe. 2... 2.2... csc e cee cece ns ceeen 970 3 
Southern States— 
RII Ss Fees oo ae oe Neda thapiasskan seuss das ives avast 951 1-20 
velvet beans, distribution, growing, and uses..............-..---- 962 1-39 
Soy bean— 
Pee rates FO 1000 ANG 16OU es 5505 Siders o> civinicninn's oo veo ulm okinig 973 23 
climstic and aoil requiremen ta. es oi 54:65). bisi)s sstciwiain tis die ce wee io 973 3-5 
commercial importance. .........-- Bete ia tars cis ait Ginrcleain ae 973 3 
MRM, ot Ses cic comic citldas a6lao,« gebietinbalsee AnEWSS 973 1-32 
NE ss eo oas's cease an Bind oY ees ee RENI oS -RIGw SWE eNS s 973 32 
RE UMD beso 5 cas 2 9 digs eo EMME Sates balceeieee a 973 5 
nistory, smtroauction; and food value: ............-.....2-eecesee 973 3 
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12, 14, 


use in bread as substitute fur wheat flour. ................... sf 15, 16, 
17, 19 
5 


meal— 


uses, diagram 973 
seed— 

digestibility, comparison with other concentrates 973 20-22 

feeding value 20 

Soy beans— 

growing— 

as forage crop for hogs 951 5,9, 13 

for hay 3 25-27 

for seed, yields and prices 3 19-20 

soil inoculation, management 97% 6-8 
mixtures, growing for hay and forage 973 18-19 
planting, rate of seeding, etc 973 8-11 
plants and seed, utilization, diagram 5 
NNN ee Nes ie Shield sas bw’ SOEs waeeee poe e ds 23-24 
varieties, descriptions and value 973 11-17 


Spacelotheca sorghi, description and control 958 trod 


Stables— 
disinfection ; 954 1-12 
disinfection, necessity and nature, and disinfectants 954 3-8 
Standard-bred horse, characteristics, and club directory.............. 


Starters, use in cheese making 


Statistics, barley production, acreage, yields, value, and costs 


Steers— 
fattening, value of velvet beans 


feeding, experiments with velvet beans and other feeds. ......... 


Stock— 
feeding, sorghum grain, use and value 


pea. See Soy bean. 
Stones, disposal on cleared lands, methods.................-..------+- 
Storage— 
house, sweet-potato, heating methods. ...............---..-.+--- 
houses, sweet potato, construction plans and specifications 970 
potatoes, irrigation districts and marketing. .................-.-- 953 
sorghum grains 972 
sweet potato : 970 
sweet-potato, essentials and requirements 970 
Stover, oom corn, tise and value... .... 2.0.02... eee eke 958 
Srrait, Eart D., bulletin on “Clearing land” .............-......- TS 
Straw, soy bean, value in comparison with other roughage 973 
Stuart, Wiu1am, C. F. Cirark and Grorce W. Dewey, bulletin on 
“Potato culture under irrigation” 953 


Stud books, registrations of various breeds of light horses 


Stump— 
mang, pestursng, and cultivating. . 2... 2.22.5. ck eee eee ee 
pullers, size, cost, and methods of use 
Stumps— 
disposal after pulling 
removal by burning, explosives, and machinery 
Sweet potatoes— 
digging, sorting, and curing 
growing as forage crops for hogs. .............-....2.-0esees eens 
marketing, seation, and packages 








Sweet potatoes—Continued. 
recipes, use in bread as substitute for wheat flour. ............... 


statistics, acreage, production, and value, by States............-.. 
storage— 
ee Set EN as oes sh ols oe Bei aly BSS via sian 
PY fa anne) encore Witness oe bl era Si a:d cS Wie Sige se wite's wininie 0:26 
VEING OF CHO IA GYINCFODE StMOB soo ooo. 6b yo wip gc ta cie eaeseesa a 
varieties for market, and sectional preferences..................-- 








Texas— 
broom corn, acreage and production...-........--------+-+-+-++-- 
San Antonio district, grain sorghums growing. ............------- 






Tuompson, H. C., bulletin on ‘‘Sweet-potato storage”..............-. 
Thoroughbred horse, characteristics, and club directory..............- 
Thrasher, broom corn, description and use.............-.-.---------- 
Thrashing— 
Manne MINMENIONIN 2 eee te Cee ce Leds. COC 
UPC, SOT RIAB SS, cso Slee ek ee cn ee thee eee e eoyeen es 
CTA mR RO CRROEN is eck h eee eet I 
Ries RUE ca hs oO iN aa ite kee mee. g eam la bee 
WORM RAB a Se en oe een tee Si ecnen tak enls oh OS oie c's 
Ticks, poultry, description, control, and eradication methods. ........ 
Tillage, barley, methods, comparisons of yields, etc.................--. 
Traction engine, use in clearing stump land..... eethe Gee uses weenie 
Tractors— 


















ee 


sissies costs, fuel, repairs, labor, etc. .............-...---+-++- 
selection and operation, importance of experience. Ribiteteathiarewtem aah 
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use effect on a2 A 8 AS og OO pe Saba cl gute tla a ais auie tials oe 
Tracy, S. M., and H. 8. Coz, bulletin on ‘‘ Velvet Beans”. .........- 
Transfer tube, bee handling, description and use...............-...--- 
ANTINE D PMNED SG UAE oS sos a aie as ge bie Oetha des ohioecte whew SoS 
MOON, (MAMIE WE BENIN ARO 5 eS 5 8s oi) shale eran ve cece eciscwes 
Trifolium procumbens, pasture plant, value in South................... 
‘Tripod Suune inser, COACTIDHON cs). .s 25s. 520 se eas kak a ceewe ned 
Truck, hay-curing— 

RNS Seea INP SERIO CUE oo os 5 os oe oe ee Ry rin gies os dotas ceese 

for hay, origin, description, and use method...................... 
Trucks, use in curing hay in unfavorable weather. ................--- 
Luber moth; potato, control by rotation. ..... 2-02 ..0 2... eee ee cto 
Tuberculosis, fowl, description, cause, symptoms, and treatment. ..... 
Typhoid, poultry, description, cause, symptoms, and treatment ....... 


















Utah, potatoes under irrigation, acreage and production.............-. 








Wy ONIONS atte ek ee yea es Dace erence ks 
Velvet beans. See also Beans, velvet. 
Ventilator, grain bin, construction and value..........-......-...-.-- 
Ventilators, use in sorghum grain bins, description..........-.......-. 
Vetch, purple— 
description, use, and cultural directions. .............---..-...-- 
harvesting for hay and for seed, methods...............-...-.---- 
WY MH ets ecu souk Sen aie edu cue donee ss 
POMINGIGN TOMA OL TNOCIE eos ook oo oot Sho os ccd esc eteeeenses 
seed harvesting, thrashing, cleaning, and yield.................-- 











Washington, potatoes under irrigation, acreage and production......... 
Waste, dispumal, On CGt-over land <.35 25.55 2s seg kicnes thease 
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Bulletin No. Page. 
zn 14, 16, 
955) 17, 18 
970 3-4 
970 1-27 
970 4-24 
970 3 
970 20-21 
958 4, 5,19 
965 12 
970 1-27 
952 5-6 
958 13-14 
968 24 
958 13-14 
085 12 
969 10 
962 27-28 
957 4446 
968 15-17 
974 25 
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Farmers’ " 
Weeds— Bulletin No. Page, 
control in old fields, by barley growing 
eradication, use of velvet beans 
Weevil, horse bean, control in seed 
WEss.LinG, HannaH L., bulletin on ‘‘ Use of wheat flour substitutes in 
baking” 955 
rn States, potato irrigation, acreage, production, and practices... 
eat— 
flour, substitutes in baking 955 
substitute, barley, use and value 968 27-28 


8, 14, 
whole, bread making, recipes and directions. .................... ssf 18- 
21 
White comb. See Favus. 
Wuire, Wm. H., bulletin on ‘‘The spotted garden slug” 959 
Wilt, cowpea, injury to soy beans 973 
Woodland, clearing 974 
Worms, intestinal, poultry diseases, description, cause, symptoms, and 
treatment 957 


Wyoming, potatoes under irrigation, acreage and production 953 


Yeast breads, directions for making with and without substitutes 
YERKES, ARNOLD P., and L. M. Cuurca, bulletin on ‘‘ Tractor experi- 
ence in Illinois: A study of the farm tractor under corn-belt condi- 


tions’’ 


ZeLuER, J. H., bulletin on ‘‘A simple hog-breeding crate” 
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